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IlosicHuTeTbHAsI 3aMMCKA

Pabouas nmporpamma cocrabneHa Ha ocHoBe ®enepanbsHoro ['ocypapcTBeHHOTO cTanaapta, [IpuMepHO# porpaMMbl cpeHero (MOJTHOT0) 00ero 00pa3oBaHus
(mpoduneHsIi ypoBens) u [IporpamMmel cpegnero (moHOT0) obmero o6pa3zoBanus no 6wmonoruu 15 11 kiraccoB (MpodUIBHBIA YpOBEHB) aBTOpa
B.b.3axapoBa, moJHOCTBIO OTpaXkaroliel copepxanue [IpuMepHOi MPorpaMMel, ¢ JOTIOJTHCHUSIMU, HE MPEBBIIIAIIIUMU TPEOOBaHUH K YPOBHIO MOJITOTOBKU
00y4arOITIXCS.

Ha u3yuenue Ononorun Ha npouibHOM ypoBHE oTBoAuTCs 210 dacoB, B Tom uncie B 10 kiacce -105 wacos, B 11 kmacce - 105 wacos. CornacHo
nerictByomemy bazncaoMmy yaeOHOMY TuTaHy, pabodas nmporpamma st 11 kimaccoB npexycmaTpuBaeT oOydeHne OHonorun B 00beMe 3 4acoB B HENEIIO.

B paboueiil mporpamme HallT OTPAXKEHUE LEIU U 33/1a4U U3y4eHHs OMOJIOTUU Ha CTYNIEHH CPEHETro (TMOJHOT0) 001ero o0pa3oBaHus, U3JI0KEHHbBIE B
MOSICHUTENhHOM 3amucke K [IpuMepHOl nporpamme o Ouomornu (po(HiIbHBINA YPOBEHB):

oceoeHue 3nanuii 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPHSX, HICSIX W MPHHIHUIAX, SBISIONIMXCS COCTABHOW YacThIO COBPEMEHHOW E€CTECTBEHHO-HAYYHOUN
KapTHUHBI MUPA; O METOJaX OHMOJNOTHYECKUX HAyK (IUTOJOTHH, TEHETHKH, CeJeKIINH, ONOTEXHOIOTHUH, IKOJIOTHHN); CTPOCHHH, MHOTOO0OPa3i U OCOOCHHOCTSIX
OomocucteMm (KJIETKa, OpPraHW3M, MOMYJANWSA, BHUA, OMOreomeHo3, Omocdepa); BBIJAIOMIMXCS OHOJOTHYECKAX OTKPBITHSIX W COBPEMEHHBIX HCCIECAOBAaHHAX B
OHMOJIOrMYECKOM HayKe;

0611a0eHue YMEHUAMU XAPaKTEPU30BATh COBPEMEHHBIC HAy4YHBIC OTKPBHITHS B 00JacTH OMOJNOIMH; YCTaHABIMBATH CBA3b MEXKIY pa3sBUTHEM OHOJIOTUH U
COIMAJIBHO-3TUYECKUMH, YKOJIOTHUECKHMH MPOOJIEMaMH YeJI0OBEYECTBA; CAMOCTOATENILHO MIPOBOAUTH OMOJIOTHUYECKHE UCCciIeoBaHus (HabIoIeHne, U3MEpEeHHe,
9KCHEPUMEHT, MOJEIUPOBAHNUE) U I'PaMOTHO OGQOPMIATH MOJIYUYEHHBIE pE3yJbTAaThl; AHAJU3UPOBATh W HCIIOIB30BaTh OMOJIOTMYECKYI0 HH(OPMALHIO;
MOJIb30BATHCS OMOIOTHYECKOW TEPMUHOJIOTUEN U CHMBOJIUKOIA;

Ppa3eumue TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Tpollecce M3y4YeHHs MPoOJeM COBPEMEHHOW OMOIOTHYECKOH
HAYKH{; TIPOBEJICHHS] DKCTIEPUMEHTAIBHBIX HCCIIEA0BAHUMN, pEIICHHS OHOIIOTHYECKUX 3a/1a4, MOJCITUPOBAHUS OMOIOTHIECKUX 00BEKTOB H MIPOIIECCOB;

6éocnumanue yOEXKICHHOCTH B BO3MOYKHOCTU IO3HAHUS 3aKOHOMEPHOCTEH *KHMBOHW HMPUPOIBI, HEOOXOIUMOCTH OEpPEeKHOT0 OTHOIICHUS K Hel, coONoneHus
STUYECKUX HOPM IIPH MPOBEIECHUH OMOJIOTHUECKUX UCCIIeIOBAHMIA;

UCNOIb306AHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUT 8 NOBCEOHEEHOU HCU3HU NI OLICHKU MOCIEACTBUHA CBOEH AEATEIBHOCTH MO OTHOIIEHHUIO K OKpPY’KaroUIeH
cpene, cOOCTBEHHOMY 3/I0POBBIO; BHIPAOOTKH HABBIKOB JKOJOTMUYECKOH KYJIBTYpPbI; 000CHOBaHUS M COONOJeHHs Mep npoduiakTuku 3adoneBanuii 1 BUY-
nH(EKInn.

[IpuHIMIBEI 0TOOPa OCHOBHOTO U IONOJHUTENBHOTO COAEPKaHMsI B pabouyro IpOrpaMMy CBSI3aHBI C IPEE MCTBEHHOCTBIO 1ieJiell 00pa3oBaHus Ha
Pa3IMUYHBIX CTYNEHSIX U YPOBHSIX 00Y4YEHHUS, JJOTUKOW BHYTPHU-TIPEAMETHBIX CBS3EH, a TAKXKE C BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHUS yyaliuxcs. B ocHoBe
or0opa cojiepKaHus Ha TPOGUILHOM YPOBHE TaKXKe JISKHUT 3HAHUESIIEHTPUUECKHI TTO/IX0/1, B COOTBETCTBUU C KOTOPBIM yUallluecst JOJDKHBI OCBOUTH 3HAHUS U
YMEHHUS, COCTaBIIAIOLINE JOCTATOYHYIO 0a3y AJIsl MPOJOIKEHHS 00pa30BaHMA B By3e, 00ecTeUnBarOIIne KyIbTypy HOBEACHHs Ha IPUPOE, TPOBEACHUS U
odopmIieHHsI OMOJOTHYECKHX UCCIIEeIOBaHU, 3HAUMMBIX JUIsl Oyaymiero Ouonora. [Iiust popMUpOBaHUS COBPEMEHHON €CTECTBEH HO-HAYYHON KapTHHBI MUPa
MpU U3y4EeHUH OHOJIOTHH B rpade « DIEeMEHTHI coaepKaHus» pabodeil mporpaMMbl BBIZIENIEHBI CleayonIe HHHOPMATMOHHBIE €AMHUIBI (KOMIIOHEHTHI
3HAHWUN): mepmunbsl, paxmul, npoyeccol U 06bLeKMyl, 3aKOHOMEPHOCMU, 3AKOHDI.

PCByJ’ILTaTLI 06yqu1/I;1 NPpUBCACHELI B rpaq)e ((Tp€6OBaHI/I$I K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB» U MOJTHOCTBIO COOTBCTCTBYIOT CTAHAAPTY. Tp€6OBaHI/I$I
Ha 0a30BOM YPOBHE HAIPaBJICHbI HA p€aIu3allvui0 ACATCIbHOCTHOT'O, IMIPAKTUKO-OPUECHTUPOBAHHOTO U JIMYHOCTHO OPUCHTHUPOBAHHOI'O ITOAXOA0B: OBJIAJICHUC



coJlepKaHUEM, 3HAUUMBIM JUIsI IPOJIOJDKEHUsST 00pa3oBaHus B cepe OMOIOTNIECKO HAYKH, OCBOCHUE YUAIIUMHUCS UHTEIICKTYATbHONW U TPAKTHIECKON
NeSATeIbHOCTHY; OBJIaJIcHUE OMOIOTHYSCKUMH METOIaMH MCCaeT0BaHuA. [[1s peanu3anuy yKa3aHHBIX MTOX0/I0B, BKIFOUCHHKIC B pa00OUYyI0 TPOrpaMMy
TpeOOBaHMS K Y POBHIO TIOATOTOBKY c(hOpMyIIMPOBaHHI B HesTelbHOCTHOU (popme. [Iproputeramu it yaeOHOTO IpenmMeTa

«buonorus» Ha CTyNeH! cpenHero (TIOITHOTro0) o0Mero o0pa3oBaHus Ha TPOGUIHFHOM YPOBHE SIBISIFOTCS: CpaBHEHHE 00BEKTOB, aHANIN3, OIIEHKA, PEIlIeHHEe 3a/1a4,
CaMOCTOSITEIbHBIH TOUCK HH(OPMAIIHH.

TPEBOBAHMUS K YPOBHIO IOJAI'OTOBKHU BBIITY CKHUKOB
B pezynomame uzyuenus ouonozuu Ha RPoPuUAbHOM YPOBHE YHECHUK OO0JIHCCH:
3HATH/TIOHUMATDH

* * OCHOBHbLE NONOJCEHUsE OMOTOTUIECKUX TEOPUi (CHHTETHYECKAsi TEOPHs IBOJIOIIMH, TCOPHs aHTPOIIOTEHE3a); YUCHUH (O MyTsIX ¥ HANPaBJICHUIX
sBomonnn; B. U. Bepraackoro o 6uocdepe); cynHocTh 3akoHOB (Xapau — BalinOepra;); 3akoHOMepHOCTEH (OCHOBHBIE 3aKOHOMEPHOCTH HBOIIOLINY; );
TUNoTe3 (CYIIHOCTH U MPOUCXOKACHUS XKU3HH, IPOUCXOKACHUS YETIOBEKA); CIMpPOeHUe IKON0SULEeCKUX OOBEeKmOa: 3pbl; BUIa U SKOCUCTEM
(ctpykTyphl); Onocdepsr; Hoocdepbl; ONOHUKU.

* CYWHOCMb OUOI02UYECKUX NPOYECCO8 U A81eHUll: NeHCTBUE NCKYCCTBEHHOTO, ABIKYIIETO U CTAOMIN3UPYIOIIETO 0TOOpA,
reorpauuecKoe U SKOJIOTHIecKoe BUI000pa30BaHNe, BIIMSHUE HJIEMEHTAPHBIX (DAaKTOPOB DBOJIIOIMH HA T€HO(MOH IMOMYJIISIIIHH,
(opmupoBaHre MPUCIOCOOIICHHOCTH K Cpefie OOUTaHUsI, KPYTOBOPOT BEIIECTB U MPEBPAIICHUS SHEPTUU B 9KOCHCTEMax U 3uocdepe, SBOIFOLIHS
ouocdepsr;

* COBPEMEHHYIO  OUONOSUHECKYIO  MEPMUHONOSUIO U CUMBOTIUKY,

ymemsp

* 00BACHAMB: POIH OMOJIOTUYECKUX TEOPHUH, UlIeH, IPUHIUIIOB, THIIOTE3 B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUpA,
Hay4YHOTO MHPOBO33pPEHHS; €AUHCTBO >XMBOW ¢ HEXWBOW MPHUPOJBI, POACTBO KUBBIX OPTaHW3MOB, HCIIONB3Ysl OMOJIOTUYECKHE  TEOpHH,-
3aKOHBI W TIpaBWiIa; B3aWUMOCBS3H OPraHU3MOB M OKPY>Karolle cpejibl; TPUYWHBI 3BOJIOLIMNA BUJOB, 4YeEIOBEKa, Ouocdepbl, eINHCTBA
YEeJIOBEYECKHUX pac, yCTOHYMBOCTH, CAMOPETYJISILIMU, CAMOPA3BUTHS U CMEHBI SKOCHCTEM, HEOOXOIMMOCTH COXpaHEHHUsI MHOT000pas3usi BUJ0B;

* YCMAaHABAIUBAMb  63AUMOCE53U JBWXYIINX CUJI SBOJIIOLINY; ITyTEH U HAIIPABJIEHUI 3BOJIIOIUM;
* pewiams 3a4a41 pa3HOU CIIOKHOCTH 10 OMOJIOTHH;

* cocmasnamsb cxembol MMyTEH MEpEeHOca BEIIECTB U DHEPTUHM B dKOcUCcTeMax (€N MUTaHUSs, THUIIEBhIE CETH);

* onucwvlgamsb ocobeil BUjia Mo MOp(POIOrHISCKOMY KPUTEPUIO, DKOCHCTEMBI M arpo3KOCHUCTEMBI CBOEW MECTHOCTH; TOTOBUTH U
OIHMCHIBATh MUKPONIPENaparhl;

* bIs6/1Mb TIPUCTIOCOOJICHUSI OPTAHU3MOB K cpejie 0OOuTaHus, apoMOop¢03bl U HIANO0ATANITAIINN Y PACTEHHUH U )KUBOTHBIX, OTIMYUTEIIbHBIC
MPU3HAKH KUBOTO (Y OTJEIIFHBIX OPraHU3MOB), aOMOTHYECKHE U OMOTHYECKHE KOMIIOHEHTHI 9KOCUCTEM, B3aUMOCBSI3U OPTaHU3MOB B
DKOCHUCTEME, UCTOYHHUKH MYTAarcHOB B OKpY KalolleH cpeae (KOCBEHHO), aHTPOIIOT€HHBIC U3MEHEHHUS B KO CHCTEMaX CBOETO PETrHOHa;

* uccneoosams OMOIOTUUECKUE CUCTEMBI Ha OHOJIOTHYECKUX MOAEIAX (aKBapuyMm);



cpasnueams  OHOJOTHYCCKHUE OOBEKTHI (PKOCHCTEMBI W arpodKOCHCTEMBI), Hpollecchl U sBicHHS ((popMbl ecTecTBEHHOro o0TbOOpa;
HWCKYCCTBEHHBIM M €CTECTBEHHBII OTOOP; CITOCOOBI BUIOOOpPA30BaHUS, MAaKpO- U MHUKPOIBOJIIOIUIO; ITYTH W HAIMPAaBIICHUS DBOJIIOIUU) U JIEIaTh
BBIBOJIbI HA OCHOBE CPaBHCHWUSI,

* AHAIU3UPOBAMb U OYEHUBAMb PAZITINIHBIC TUMOTE3bl CYIIHOCTH XU3HH, MIPOUCXO0XKACHUS KU3HHA U YEI0BEKa, UEI0BEUYECKHX pac,
riobanbpHBIE aHTPOTIOTEHHBIE H3MEHEHUs B Onocdepe, ITHIECKHUE aCIIEKThl COBPEMEHHBIX NCCIeNOBaHUHN B OMOIOTHIECKO HayKe;

* ocyulecmenams  CaAMOCMOAMENbHBIU  NOUCK OUON02UYEeCKOU UHGOpMayuu B PA3TUUHBIX UICTOYHUKAX (YUE€OHBIX TEKCTaX,
CIIPaBOYHMKAX, HAYYHO-TIOMYJISIPHBIX U3JaHUSIX, KOMIOBIOTEPHBIX 0a3ax, pecypcax MHTepHeTa) U IPUMEHSTh €€ B COOCTBCHHBIX HCCIICOBAHUSIX;

HCIOJIb30BATH NPUOOPETEeHHbIE 3HAHUA M YMEHHS B MPAKTUYECKOIi 1eSITeJIbHOCTH U MOBCETHEBHOM KU3HH JIJIA:

* TPaMOTHOT'0 O(hOPMIICHHS PE3yIbTaTOB OMOJIOTHYSCKUX UCCIICI0BaHUT;
* 000CHOBaHHMS U COOJIOACHHUSI TTPABUII TOBEICHUS B OKPYIKAIOIIEH Cpejie,);
* ompeneNieHuss COOCTBEHHON MO3UIINHU ITO0 OTHOMIEHUIO K DKOJIOTUYECKHUM IpodIiieMaM, MIOBEISHHUIO B IPUPOTHON Cpeie;
OLICHKHU 3TUYCCKHUX aCIEKTOB HEKOTOPBIX HCCIICIOBAHUN B 00JIaCTH OMOTEXHOJIOTHH (KJIOHHPOBAaHUE, NUCKYCCTBEHHOE OILIIOJOTBOPEHHUE).

Psn TpeGoBanuit peanusyetcs 3a cueT hopMHUpOBaHUs O0Jiee KOHKPETHBIX YMEHHI.

TpeboBaHMe K ypOBHIO MOATOTOBKH - O0BSICHATH POJib OHOJOTHYECKHX TeOpHii, runore3 B ()OPMHUPOBAHMU HAYYHOTO MHUPOBO33PEHHS - HOCUT

0000IIaIOIIKH XapaKTep ¥ BKIIOYaeT B ceOsl CIeAYIOIINe YMEHHS:

*  BBIJENATH OOBEKT OMOJIOTHIECKOTO MCCIEOBAHUS M HAYKH, U3yYalolie JAHHBIH O0BEKT;
*  ONpEeneNsTh TEMbI Kypca, KOTOPhIE HOCAT MUPOBO33PEHUECKUI XapaKTep;
*  OTJIMYaTh HayYHBIE METOJIBI, UCIIOIb3yeMbIe B OMOJIOTHH;
*  ONpeIeNsITh MECTO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK.
*  JI0Ka3bIBaTh, UTO OPTaHU3M - €IMHOE LIE0E;
06BHCH$ITB 3HAYCHUC IJId pa3BUTHUA 6I/IOHOFI/I‘IGCKI/IX HaYyK BBIJICJICHUA ypOBHeI‘/'I opraHnu3anvn
YKUBOU IIPUPOABL;
*  00OCHOBBIBAThH €IMHCTBO OPTraHMYECKOTO MUPA;
*  BBLABUIaTh FUIOTE3bI U OCYLIECTBIISITH UX IIPOBEPKY;
*  OTJIMYATh TEOPHUIO OT TUIOTE3HI.
TpeboBaHUE K ypOBHIO MOJTOTOBKH - QOBACHATH POJIb OHOJOTHYECKHX TEOPHii, Maeil, IPUHIIHNOB, THNOTe3 B (OPMHPOBAHHHM COBPEMEHHOM

€CTEeCTBEHHO-HAYYHOI KAPTHHBLI MHPA - HOCUT UHTE-TPATUBHBIN XapaKTep W BKIIOYAET B ce0sl CIIeIyIOIUe YMEHMS:

*  OmpenenATh NPUHAIICKHOCTH OMOIOTHYECKOro 00bEKTa K YPOBHIO OpraHU3aIlH )KUBOTO;

*  NPUBOJAUTH MPUMEPHI MPOSBICHUSI HEPAPXUUECKOT0 MPUHIIMIIA OPTaHU3ALNHN )KUBOI PUPOBI;
*  00BSCHATH HEOOXOANMOCTH BBIICICHHUS IPHHLIUIIOB OPraHU3alUuK KUBOH IPUPOIBI;

*  YKa3blBaTh KPUTEPHUH BBIJIEICHUS Pa3INUHbIX YPOBHEN OpraHU3alluy >KMBOU IPUPOBI;

*  OTIMYaTh OMOJIOTHYECKUE CUCTEMBI OT OOBEKTOB HEKUBON IPUPOIBL.



COJAEP)KAHUE KYPCA
(105 uacos, 3 uwaca 6 Hedenr)

PA3JIET 1

YuyeHue 00 3BOJIOIUM OPraHUYeCcKOro Mupa
(45 uacos)

I'aasa 1. PazButHne npeacrab/ieHuii 00 IBOJIONMHA KUBO mpupoasl 10 Y. JlapBuna
(19 uacos)

PazButne Ouonoruu B nogapsuHoBCcKHit [leprosa. ['ocrmoacTBo B HayKe MpEACTaBICHUH 00 «M3HAYAIBHON EIeCO00Pa3HOCTH» U HEU3MEHHOCTH
xuBoi mpupobl. Pa6oTsl K. JInHHEs Mo cucTeMaTUKe pacTeHUM M JKMBOTHBIX; MPUHIUIIBI TUHHEeBCcKOM cuctemaTuku. Tpynsl XK. Kiobe u K.
ne Cent-Unepa. OBomonmonnas reopus XK. b. Jlamapxka. [lepBbie pycckue 3BOTIOIMOHUCTHI.

[Ipeanoceinku Bo3HUKHOBEHUs1 yueHus Y. J[apBuHa: JOCTHXEHHUS B 00JaCTH €CTECTBEHHBIX HAYK, dKCIEIUIIMOHHBIA Matepuan Y. JlapBuHa.
Yuenne Y. [lapBuHa 00 mckycctBeHHOM oTOOpe. Yuenue Y. [lapBuHa o ecTecTBEHHOM OoTOOpe. Bun — ayeMeHTapHast 3BOJIONMOHHAS CIUHUIIA.
Bceobias maanBUyanbHas N3MEHUUBOCTh M H30BITOYHAS YUCIEHHOCTh MOTOMCTBA. boph0a 3a cylecTBOBaHHE U €CTECTBEHHBIN OTOOD.

I'eneTnka M HSBOJIOIMOHHAS TEOpPHUS. DBOJIOLMOHHAS pojb MyTauuid. Ilomynsuus — srneMeHTapHas 3BOJIOLMOHHAA eAuHuLA. ['eHodoH[
nomynsauuii. MneansHble M peanbHble monmyiasnuu (3akoH Xapau — BaitHOepra). I'enetmueckue mnpouecchl B NOmyisnusx. Peseps
HaCJIEeACTBEHHON M3MEHUNBOCTU nonyasauuil. ®opmel ectecTBeHHOro oTO0pa. IIpucnocobieHHOCTh OPraHu3MOB K Cpeie OOMTaHUs KaK pe3yibTar
JeWCTBUSL ecTeCTBEHHOro otbopa. Mukpospomonus. CoBpeMeHHble npeacTaBieHus o Bujpoobpaszosanuu (C. C. YerBepukos, W. W.
[[Imanbraysen). [Iytu u ckopocTh BU1000pa3oBaHus; reorpaduueckoe U IKOJIOTHIECKOE BUA000pa3oBaHue. DBOIIONUOHHAS POJIb MOAU(PUKAIIHIA;
¢uznonornyeckue agantanuu. TeMIbl 3BOTIOIHH.

m JlaGoparopHble 1 MpaKTUUECKHEe padboThI

m JlemoHcTpanus. buorpadum yueHbIX, BHECHIMX BKJIaJ B pa3BUTHE IBOIIOLUOHHBIX Ujel. Kusnb u gestenbHocTh JKana barucra
®paHcya ae Jlamapka.

m [lemoncrpauus. buorpadpus Y. lapsuna. MapuipyT u kKoHKpeTHble Haxoaku Y. JlapBuHa Bo BpeMs ImyTeriecTBus Ha kopalie «buriby.

m [lemoHcTpanus. Cxembl, WILTIOCTPUPYIOLIHE Ipoliecc reorpagpuyeckoro BuaooOpa3oBaHus. Iloka3 JKUBBIX pacTeHHI M )KMBOTHBIX; repOapueB u
KOJUIEKLUH, TEMOHCTPUPYIOUIUX HHAUBUAYATbHYIO H3MEHYUBOCTh U Pa3HOOOpa3yne COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJI TOMAIIHUX KUBOTHBIX,
a Tak)Ke pe3yibTaThl IPUCIIOCOOJIEHHOCTH OPraHM3MOB K cpelle OOMTaHUsS U Pe3yJbTaThl BUAOOOPAa30BaHUS .

u HSy‘ICHI/IC N3MCHYUBOCTH.

m Bun u ero kputepun. Pe3ynpTaThl HCKYCCTBEHHOTO 0TOOpa Ha COpTax KyJIbTYPHBIX PACTCHHH.
m V3yuenue npucrnocoOIEHHOCTH OPTaHU3MOB K cpesie OOUTaHuUS.



I'naga 2. MakposBosiouus . BuoJsiornyeckne nocjaeacTeusi npuodopeTeHust
NPUCIOCOOJIeHUM. (9 uacos)

['maBHBIC HampaBJIeHHS HBOJIOLMOHHOTO Mpouecca. buonorunueckuit mporpecc u 6uonoruuyeckuii perpecc(A. H. Cesepros). [lytu noctmxenus
OuoJsIornYecKoro nporpecca. AporeHes; CylHoOCTb apOMOP(HBIX U3MEHEHUH U UX POJb B 3BOJIIOLMHY. BOZHUKHOBEHHE KPYIHBIX CUCTEMAaTHYECKUX
IPYIII XUBBIX OPTaHU3MOB — MaKpOAIBOMIOLKS. AJUIOT€He3 U MPOrPECCUBHOE MPHUCIOCOOJIEHNE K OMPECICHHBIM YCIOBHSIM CYIIECTBOBAHHUS.
Kararenes kak ¢opma gocTux’eHUsI OMOJOTMYECKOIr0 MPOLBETAHUS TPYII OpraHu3MoB. OCHOBHbIE 3aKOHOMEPHOCTH SBOJIOLUU: IUBEPreHIINS,
KOHBCPreHMs, IMapauIiCiin3dM; IpaBujia 3SBOJIOOUH TPYIIl OPraHu3MOB. Pe3y.HbTaTBI 3BOJIFOIIUH . MHOF006paSI/I€ BUJIOB, OpraHHUYCCKasd
11€71€c000Pa3HOCTh, IOCTENICHHOE YCIOKHEHNE OpraHU3aIuy.

m Jlemoncrpanus. [IpuMepbl TOMOJIOTUYHBIX U @aHAJIOTHYHBIX OPTraHOB, UX CTPOCHUE U MPOUCXOXKACHUE B mpoliecce onTorene3a. CooTHOIIEHUE
MyTe MporpeccuBHON OMOJIOTUYECKON SBOMIONMHU. XapaKTepUCTHKA MpeICTaBUTeNel )KUBOTHBIX U PACTEHUI, BHECEHHBIX B KpacHyto KHUTY U
HaxXOJSAIIMXCS MO/l OXpaHOU rocyaapcraa.

m OcHoBHbIE TOHATHA. DBooLMs. By, momynsinus; ux kputepuu. bopnba 3a cymectBoBanue. EcTecTBeHHBIN 0TOOp Kak pe3ynbTar OOpbOBI 3a
Cym€CTBOBAHUC B KOHKPCTHBIX YCIIOBUAX CPCAbI oOurtauug. «BomaHbI KHU3HW», UX [IPUUINHBI; ITYTU U CKOPOCTH BI/II[OO6pa30BaHI/I$I. MaKPOBBOJ'HOIlI/Iﬂ.
buonorudeckuii mporpecc u 6uonornyeckuii perpecc. [lyTu T0CTHKEHUS OUOJIOTHYECKOTO Mporpecca; apoMopdo3, uanoaaanTarms, ooas
nereHepanus. 3uadenue padbot A. H. Cesepiiona.

m YMmenus. Ha ocHOBe 3HaHMS ABMKYIIMX CHJI SBOJIOLHUH, UX OMOJOTUYECKOMN CYITHOCTH OOBSCHATh MPUYMHBI BOSHUKHOBEHUSI MHOTOOOpa3usi BUIOB
KHMBBIX OPTaHU3MOB M UX MPHUCIOCOOJIEHHOCTh K YCIOBUIM OKPYKaroIlel cpebl.
Mexnpenmernsie cBsizu. Mcropus. Kynerypa 3anagnoin EBponsl konna XV — nepsoit nonosunslXVIIl B. Kynbrypa nepBoro nepuona
HOBOH uctopun. Benukue reorpagudeckre OTKpbITHSL.
DkoHOMHUUECcKas reorpadus 3apyOexHbIx cTpadH. Hacenenue mupa. ['eorpadus HaceneHnus Mupa.

I'nasa 3. Pa3BuTHe :KU3HM HA 3eMJI€. (8 uacos)

Pa3BuTtne xu3HM Ha 3emile B apXEWCKYI0 U NPOTEepo30iicKyro 3phul. IlepBbie cieasl xnu3HM Ha 3emuie. llosBieHne BceX COBPEMEHHBIX THUIIOB
0€cr03BOHOYHBIX )KMBOTHBIX. O0IIast XapakTepUCTUKa U CHUCTEeMaTHKa BBIMEPIIMX M COBPEMEHHBIX O€CII03BOHOYHBIX; OCHOBHBIE HAIPaBJICHUS
HBOJIIOIMM OECHO3BOHOYHBIX JKMBOTHBIX. IlepBble XopmoBble. HampaBneHus 5BONIONMM HHU3MIMX XOPJAOBBIX; O0OLIAs XapaKTepUCTHUKA
OecuepernHbIX 1 000JI0YHUKOB. Pa3BuTHE BOJHBIX PACTEHUH.

Pa3Butue xu3Hu Ha 3eMIe B NAJIEO30MCKYIO 3py. DBOJIIOIMS PACTEHUI; NOSIBIEHUE MEPBBIX COCYAUCTBIX PACTEHUI; MAallOPOTHUKH, CEMEHHBIE
NarOpOTHUKHU, TOJOCEMEHHbIE pacTeHHs. BO3HHKHOBEHHE IMO3BOHOUYHBIX: pPbIO, 3€MHOBOJHBIX, MpPECMBIKAIOUIMXCsA. [J1aBHbIE HampaBiIeHUS
ABOJIIOIIMU NTO3BOHOYHBIX; XapaKTEpUCTUKA AHAMHHUI U aMHHOT.

Pa3zButne xu3Hu Ha 3emiie B Me3030HMCKyr0 3py. IlosiBeHuMe W pacnpocCTpaHEHHE MOKPBITOCEMEHHBIX PACTEHUM. ODBOJIOLMS HAa3€MHBIX
[T03BOHOYHBIX. BO3HMKHOBEHHE NTHUL W MieKonuTalmux. CpaBHUTENIbHAs XapaKTEpUCTHKA BBIMEPIINX W COBPEMEHHBIX HAa3€MHBIX
II03BOHOYHBIX. BEIMUpaHue JpEeBHUX IOJOCEMEHHBIX PACTEHUI U MPECMBIKAIOLIUXCSI.



PazButne xu3HM Ha 3emiie B KalHO30MCKyi0 3py. BypHoe pa3BHTHE IBETKOBBHIX pacTEeHUH, MHOrooOpa3ue HAceKOMBIX (TapajienbHas
sBomtonus). Pa3BuTue IUIalleHTapHBIX MIIEKONMUTAIOIIMX, MOSABJIECHUE XUIIHBIX. Bo3HHKHOBeHHe mnpuMaroB. IlosBneHue mepBbIX
npencraButeneid cemeincrsa Jlronu. YeTrBepTUUHBIM NEpUOA: HBOJIOLUSA MIIEKONMTAOMMX. Pa3BUTHE NPUMAaTOB: HANPABICHHS 3BOJIOLMH
yenoBeka. OO1IMe MpeaKu YeIoBeKa U YeI0BEKOOOPa3HBIX 00€3bsH.

m /lemoncrpauus. Penponykuuu kaptun 3. Bypuana, orpaxkarommx ¢ayHy ¥ (Giuopy pasinyHbX mnepruogoB. CXeMbl pa3BUTHS LAPCTB JKUBOM
npupoasl. OKaMEHENO0CTH, OTIIEYaTKH PACTEHUN B JPEBHUX ITOPOJAX.

I'nasa 4. [Ipoucxoxaenue yesnoBeka (9 vacos)

MecTo uenoBeka B xuBoi nmpupoae. CucTeMaTHYECKOE MOJIOKEHHE BHIa HOMO Sapiens B cucremMe )KMBOTHOTO Mupa. [Ipu3HaKku u CBOMCTBA
YeJIOBEKa, MO3BOJISIIOIIME OTHECTH €ro K pa3IMYHbIM CHCTEMATUYECKUM TpyMNnaM I[apcTBa >KUBOTHBIX. [IpsAMOXOXIeHUE, aHATOMUYECKUE
MPEANOCHUIKH K TPYAOBOW JEATEIBHOCTU W JaJbHEHIIEH COLMATIbHON 3BOMOLMHU. CTaJuK 3BOJIIOIMHU YEJI0BEKA: JPEBHEUIINI YelIOBEK, JPEBHUIM
YEJIOBEK, ITEPBbIE COBPEMEHHBIE JIHOJIH.

CBoiicTBa yenmoBeka Kak OHoJormueckoro Buja. [lomyssiuoHHas CTpyKTypa Buaa HOMO sapiens; degoBeuecKue pachl,; pacooOpa3oBaHHE;

€IMHCTBO IIPOUCXOXKICHHUS pac.
CBolicTBa YelioBeKa Kak OMOCOIMAILHOrO CymiecTBa. [[BrKymue cuibl aHTpororeHe3a. @. DHTENbC O POl TPyAa B IMpoIecce MpeBpaIICHUS
00e3bsIHBI B YeNIOBeKa. Pa3BUTHE WiIeHOpAa3IeIbHONW Peur, COSHAHUS M OOIIECTBEHHBIX OTHOIICHWH B CTAHOBIICHUH YeIOBEKa. B3amMOOTHOIICHME
COLIMATILHOTO U OHOJOTUYECKOTO B JBOJIOLMU 4YeJOBeKa. AHTHHAy4yHas CYIIHOCTh «COLMAILHOTO JapBUHHM3Ma» W pacus3ma. Benymas poib
3aKOHOB OOIIIECTBEHHOM KM3HU B COIIMATILHOM ITpOTpecce uenoBedyecTra. buonornueckue cBoiicTBa 4€JI0BEUYECKOTO OO IIECTRA.

n HGMOHCTpaI_II/IH. Mopenu CKeNeToB YeI0BeKa U IO3BOHOYHBIX JKUBOTHBIX.

m OcHoBHbIE NOHATH. Pa3BUTHE JKUBOTHBIX M PACTEHUM B pa3M4HbIE MEPUOAbI CylecTBOBaHUS 3emin. [locTenenHoe ycaoKkHeHe OpraHu3aluu 1
pHUCIIOCOOJICHHE K YCIIOBHUSAM CpeJibl )KUBBIX OPraHU3MOB B Ipoliecce 3Boionnu. [Iporcxoxaenne yenoseka. JBrokymiye cuiibl anTpornoreHesa. Poib
TpyJla B IIpoliecce MpeBpalieHus: 00e3bsHbI B YelIoBeKa. YenoBeueckue packl, UX eIMHCTBO. KpuTHka pacu3Ma U «COLMaIbHOTO JapBUHU3ZMAY.

m Ymenud. Mcronbs30BaTh TEKCT y‘{e6HI/IKa 151 y‘Ie6HBIX rmocoOmit JJIs1 COCTABJICHUA Ta6J'II/II_I, OTpaAKaOIIUX OTAIllbl PAa3BUTHA ) XKU3HU HA 3CMJ'IG,
CTaHOBJICHHUS 4eJoBeKa. MIcnoabp30BaTh TEKCT y‘-Ie6HI/IKa JJI pa6OTBI C HATypaJIbHbIMH 00BbEKTaMHU. ﬂaBaTL APTYMCHTHUPOBAHHYIKO KPUTUKY paCu3Ma U
«COONHUAIBHOT'O JApBUHHU3MA).

| Me)KHpC,Z[MCTHLIe ceu.du3zmueckas reorpa(bm{. I/ICTOpI/IH KOHTHHCHTOB.
DOkoHoMuyeckas reorpadus. Hacenenue mupa. ['eorpadus nacenenus mupa.
PA3JEJ 11
B3anmooTHOIIeHNsI OpraHu3Ma u cpeabl. OCHOBBI IK0JI0THHU (44 yacos)

IFnasa 5. buocdepa, eé crpykrypa u GyHKUuuM. (5uacos)
buocdepa — xuBast o6oouka maanetsl. CTpykTypa ouochepsr: murochepa, runpocdepa, armochepa. KommoneHTs 6nochepsl: )KHBOE BEIIECTBO,
BUJIOBOH cOCTaB, pa3HOOOpa3ue 1 BKJIajg B OMoMaccy; OMOKOCHOE M KOCHOE BEIIeCTBO; OMoreHHoe BemecTBo 6uocdepsr (B. U.



Bepnanckuit). Kpyrosopor Bemects B npupozae/lemonctparys. CxeMbl, OTpaxkarolye CTPYKTypy 0rochepsl 1 XapakTepHu3yIole ee OTAeNIbHbIC
cocTaBHBIC YacTH. TabJIMIIbI BUIOBOTO COCTaBa M pa3HOO00pa3us )KUBBIX OpraHu3MoB Onochepbl. CxeMbl KpyroBOpOTa BEIIECTB B IPHPO/IE.

IFnasa 6. Kusup B coodmecTBax. OCHOBBI 2KOJOTHH. (25 uacos)

Hctopusi dopmMupoBaHusi COOOIIECTB >KUBBIX OpPraHW3MOB. ['eojormueckasi MCTOPHS MaTEPUKOB; H3OJSALHSA, KIMMATUYECKHE YCIIOBHS.
buoreorpadus. OcnoBHble OnoMBbI cymu 1 MupoBoro okeana. buoreorpaduueckue obnactu.

EctecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. buoreoneHnossl: 3koTon U OuoleHo3. KoMmnoHeHThl GMOLIEHO30B: MPOAYLIEHTHI, KOHCYMEHTHI,
penyneHTsl. buoreHno3sl: BUI0BOE pa3HO0Opasue, MIOTHOCT MONYsAIMil, Onomacca.

AOGuoTtnueckue Qaktopsl cpenabl. Ponb Temmeparypsl, OCBEIIEHHOCTH, BIQKHOCTU U IPYrUX (PAaKTOPOB B KUZHENESATEIHHOCTU COOOIIECTB.
WNuTencuBHOCTH nelicTBus (hakTopa; orpannuuBaromuii pakrop. Bzaumoaeiictsie pakTopoB cpelibl, MPEAeIbl BBIHOCIUBOCTH.

buotnueckue ¢akropsl cpensl. MHTErpanus Buaa B OMOLEHO3E; YKOJIOTHYeCKHe HUIIK. Llenu u cetn nutaHus. DKOJOTHYECKast TUpaMuaa
yuces Ouomaccsl, s3Heprud. CMeHa 61o1eH030B. [IpuunHbl cMeHbI OMOIIEHO30B; (OPMHUPOBAHUE HOBBIX COOOILECTB.

@opMbl B3aMMOOTHOIIEHUH MEXJy opraHu3mMamu. I[lo3UTHBHBIE OTHOIIEHUS — CUMOMO3: MyTyasu3M, KooIlepalus, KOMMEHCAIU3M,
HaxXJIEOHUUYECTBO, KBAPTHUPAHTCTBO. AHTHOMOTHYECKHE OTHOILEHMS: XMIIHMYECTBO, Iapa3UTH3M, KOHKYPEHLHs, COOCTBEHHO aHTHOMO3
(anTHOMOTHKH, GUTOHIHIBI U 11p.). [IponcxoxaeHne 1 3BoMonus napasutu3ma. HeilTpanbHble OTHOIICHUST — HEHUTpaIH3M.

m Jemonctpanus. KapTbl, oTpaxkawolue reoIOTHYECKY0 HCTOPHUI0 MAaTEPUKOB; paCpOCTPAHEHHOCTh OCHOBHBIX OMOMOB CYIIIH.
m /lemoncrpanusa. [Ipumepsl cumOuo3a mpeacTaBUTENEH pa3IHUHBIX [APCTB )KUBOM MPUPOIBI.

m OcHoBHble noHATHS. buocdepa. buomacca 3emiu. buosornueckas npoaykTuBHOCTh. JKMBOe BemecTBO U ero GpyHkuuu. buonornueckuit
KpYTrOBOPOT BELIECTB B MpUpoe. DKkosorus. Buennss cpena. Dxonorudeckue paktopsl. AOMOTHUECKHE, OMOTUYECKHE U aHTPONOT€HHbIE (DaKTOPBI.
DKOJIOTUYECKUE CUCTEMBL: OMOTeo1IeHO03, OMOIIeH03, arpolieHo3. [IpoyleHThl, KOHCYMEHTHI, peAyLeHTbl. CaMoperynsanus, cMeHa OMOIEHO30B U
BOCCTaHOBJIEHUE OUOLIEHO30B.

m YMeHus. BeISBISTE IpU3HAKHN MPUCTIOCOOIEHHOCTH BUIOB K COBMECTHOMY CYIIECTBOBAHHUIO B DKOJIOTHUUECKUX CUCTEMaX. AHAM3UPOBATh BHI0OBOM
CoCTaB OMOIIEHO30B. BRIIENATE OT/IeIbHBIE (POPMBI B3aMMOOTHOIIICHU Y B OMOIIEHO3aX; XapaKTePH30BaTh MMHUIIECBHIC IETTH B KOHKPETHBIX YCIOBUSIX
oOuTaHus.

m Mexnpenmernsie cBsBu. Heopraumueckas xumus. Kuciaopon, cepa, a3oT, pocdop, yriepos, ux XUMUIECKHE CBOMCTBA.
duszuueckas reorpadus. Kmumar 3emnn, KiumaTuyeckast 30HalIbHOCTh

I'nasa 7. buocgepa u yeaosek. Hoocdepa. (9 uacos)
AmnTpornoreHssle (pakTopsl BO3ACHCTBHSI Ha OMOIIEHO3BI (POJIb YesoBeKa B npupoe). [Ipobiembl paoHaIbHOTO MPUPOIONONb30BAHUS, OXPAHBI

MPUPOABL: 3aIUTa OT 3arpsi3HEHUHN, COXpaHEeHUE 3TAJOHOB U MaMSITHUKOB IPUPOJIbI, 0OecredeHne MpUpOIHBIMU PECYPCAMU HACENICHUS TIJIaHETHI.
Mepbl 1o 00pa30BaHUIO IKOJIOTHUECKUX KOMIUIEKCOB, IKOJIOTHYECKOe 00pa3oBaHueE.

| JlemoHcTpanus, BinusHue Xx0341HCTBEHHON NEATENbHOCTH U€JI0BEKa Ha Ipupoay. KapTel 3an10BeAHBIX TEP pUTOPUI HAIlIEH CTPaHBI U
ONMKHETO 3apyOexKbsl.



I'arasa 8. buoHuka (5 uaca)

Hcnonb3oBaHre 4en0BEKOM B XO3WCTBEHHON JESITEIbHOCTH NMPUHIUIIOB OPraHU3alMN PACTEHUN U KU BOTHBIX. DOPMBI )KMBOTO B MPUPOJE U
UX MPOMBIIUICHHbIE aHAJIOTH (CTPOUTENIbHBIE COOPYKEHUSI, MAITMHBI, MEXaHU3MbI, IPUOOPHI U T. I1.).

m JlemoHcTpanus. [Ipumepbl CTPYKTypHOW OPraHU3AIMH KUBBIX OPIaHU3MOB U CO3/IaHHBIX Ha 3TOW OCHOBE 00BEKTOB (IIPOCMOTP U OOCYKICHUE
WJUTIOCTpalUid y9eOHHKA).

m OcHoBHbIe IOHATHA. Bo3neiicTBue uenoBeka Ha 6nochepy. Oxpana npupoabl; OMOIOTHIECKUN U COIUATBHBIA CMBICII COXPaHEHHS BUIOBOTO
pa3HooOpasus OMOIeHO30B. PaninoHabHOE IPUPOIOTIOIB30BaHNE; HEUCUEpPIIaeMbIe M MCUepIIaeMble PECYpChl. 3alOBEIHUKH, 3aKa3HUKH, TAPKH,
Kpacnas kaura. buonuka. ['eanas wHxenepus, OnorexHonorus. Y Merus. OObsICHATh HEOOXOAUMOCTh 3HAHUS H YMCHUS IPAKTHYCCKH MPUMEHSTh
CBEJICHUs 00 3KOJOTHYECKUX 3aKOHOMEPHOCTSX B IIPOMBIIINICHHOCTH M CEJIbCKOM XO03sHCTBE JIJIsl MPaBUIIBHOW OpraHu3alliy JICCOBOJICTBA,
pPHIOOBOJICTBA U T. JI., @ TAKXKE JIJIS PEIICHHS BCETO KOMILJIEKCA 3a/1a4 OXPaHbl OKPYKAIOMIEH CPeIbl U PAIIMOHATBLHOTO MPUPOIOIOTH30BAHUS.

m Mexnpenmerssle cBs3u. Heopranudeckass XuMmusd. 3aliuTa IPUPOABI OT BO3AECHCTBUS OTXOL0B XMMHYECKUX IPOU3BOJCTB.
®usuka. [lorsatue o 103e u3nydeHuss U1 OMOJIOTUUYECKON 3alIUTE.

IIpencraBienHas B pabouell mporpamMme Mocie0BaTeIbHOCTh TPEOOBAaHUM K KaXIOMY YPOKY COOTBETCTBYET YCIIOKHEHHUIO IPOBEPSEMBIX
BUJIOB JI€ATEIbHOCTH.

Jns npuoOpeTeHusi NPAaKTUYECKUMX HABBIKOB U IOBBIICHHMS YPOBHS 3HAaHMM B pabodylo NporpaMMy BKJIIOYEHBI J1TaOOpaTOpHBIE U
IpakTU4ecKre paboTel, mnpenycMoTpeHHble I[lpumepHoit mnporpamMmoil. Ilpum BbeImogHEHUM 1a0OpaTOpHON pPabOTBl H3Y4aAlOTCA JKUBbIE
Ouosiornyeckre 0ObEKTHl, MUKPOIIpenaparsl, rep0apuu, KOUIEKIUU U T.J1. BbIMonHeHne NpakTH4ecKoil paboThl HampaBiIeHO Ha (OPMUpPOBAHHE
o01eyueOHbIX YMEHUH, a TaK)Ke YMEHUHN y4eOHO-TT03HABATEIbHOM NieaTeTbHOCTH. [Iepedennb 3Tux paboT nmpecTapieHa B CISAYIONIeH Ta0uIle.

Ilepeuenv 1abopamopHuix U npaKmuyeckux pabom

Bun (11 kiacc)
Ilepeuyenn 1a0opaTopHBIX padoT Ilepeyens npakTH4YecKux padoT
Habmionenue u onucanue ocobeit Buaa o CpaBHUTENIbHAS XapaKTepUCTUKa 0co0eit
MOpP(hOJIOTHYECKOMY KPUTEPHUIO. pasHbIX BUJOB OJTHOTO PoAa o MOpQoo-

THYCCKOMY KPUTCPUTLO.

BrrsiBieHNEe N3MEHUMBOCTH Y 0COOEH CpaBHuUTENbHASA XapaKTEPUCTHKA €CTECTBEH-
OJTHOTO BUA. HOT'O ¥ HCKYCCTBEHHOT0 0TOOpA.




BrisBienue npucnocoOiaeHui y
OpTraHU3MOB K cpejic OOUTaHUS.

CpaBHeH#HE MPOIECCOB ABMKYIIETO U CTA0MIN-
3UPYIOIETO 0TOOPA.

BrisiBiieHUE nanoanantainyi y pacTeHHil.

CpaBHEeHHE MPOIECCOB IKOJOTMUYECKOTO U I'e0-
rpaduyecKoro BUI000pa30BaHMS.

BrisiBieHHE nanoaaanTaniil y >)kiBOTHBIX.

CpaBHHTeJ’IBHaH XapaKTCPHUCTUKA MHUKPO- U
MaxKpO3BOJIFOIIHH.

CpaBHuTENbHAsA XapaKTEPUCTHUKA ITYTEH 3BO-
JIIOLMM 1 HAIIPaBJICHUH BOJIIOLUH.

BrrsBienue apoMop§o30B y pacTeHHil.

BersiBnenue apoMop030B y )KUBOTHBIX.

Anamu3 u OLICHKA PAa3JIMYHLIX T'MIIOTC3 BO3HUK-
HOBEHUS KU3HH Ha 3eMIIe.

Anxamms u OLICHKA PAa3JIMYHbIX I'MIIOTC3 BO3HHUK-
HOBCHUS IMTPOUCXOKICHUA UCIIOBCKA.

AHanus 1 OLEHKAa PAa3JIMYHBIX TUIIOTE3
BO3HUKHOBEHHUS (DOPMHUPOBAHUS YEIIOBEUECKUX
pac.

IKOCUCTEMBI (11 kaacc)

HabmroneHue u BbIsIBIEHUE NTPUCIIOCO0IIE-
HUM y OPraHU3MOB K BIMSHHUIO Pa3JIM4YHbIX
9KOJIOTUYECKUX (DaKTOPOB.

CocraBneHne CXeM IepeHoca BeIeCTB
SHEPTrUU B DKOCHCTeMax (MHIIEBBIX MEMsIX
CeTsIX).

BrisiBIeHHE aOMOTHYECKUX M OMOTHYECKHX
KOMITOHEHTOB 3KOCUCTEM.

CpaBHI/ITCHLHaﬂ XAPaKTCPUCTUKA DKOCUCTEM
arpo3KOCHUCTEM.

BrisiBieHHE aHTPONIOTEHHBIX U3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH.

Pemrenne sxoorngecKkux 3aja4.




Onucanue 3K0CUCTEM CBOEH MECTHOCTHU CocraBieHne cxeM KpyroBopoTa yriepoaa,
(BUIOBas U MPOCTPAHCTBEHHAs CTPYKTYpa, KHCIIOPO/1a,a30Ta.

CE30HHbIE U3MEHEHMSI, HATMYUE AaHTPOIIO-
TeHHBIX U3MEHEHUH).

HccnenoBanre M3MEHEHUH B HKOCHUCTEMaX AHanu3 1 OLEHKa II100aIbHBIX AHTPOIIOTeHHBIX
OMOJIOTHYECKUX MOJICTISIX. M3MeHeHui B Ouocdepe.
HWroro: 10 1abopaTopHbIX padoT. Htoro:16 npakruyeckue paéoThl.

PaGouas mporpamma opreHTHpPOBaHA HA UCTIOJIB30BAHUE YUeOHMKOB:

1.3axapos B.b., Mamonmos C.I"., Conun H.U. Obwas 6uonoeus 11 xnacc. Ilpogunvusiii yposens Y.

2/I100 peo. npog. B.b. 3axaposa. - M.: [Ipogpa, 2007

a TaK’Ke MeTOANYEeCKUX MOCOOMM Il yUNTeJ s

1. Bawenxo O.JI. buonoeus 10 knacc Iloypounsie naanvl. Ilpogunvhuiil yposens. Bonzocpao. H30.

«Yuumenvy, 20092.
2. Jlepnep I'"H. Obwasn 6uonocus. Tecmosvie 3a0anus k 0cHo8HbIM yuebHukam. 10-11 kracco.
M. «Dxemoy, 2009e.
3. Ilpoecpammul 05t 06weobpazosamenvrvix yupescoenuu. Ilpupooosedenue. 5 kracc. buonocus. 6 — 11
kaaccol. - M.: [lpogha, 2005. - 138 c;

JAOMOJHUTEILHON JUTEPATYPBI JAJIS YUUTEJIS:
1) bamyes A.C., I'ynenxosa M.A., Enenesckuit A.I'. buonocus. Bonvwoii cnpagounux 0isi WKOIbHUKOS U nocmynaowux 6 eysvl. - M.: JIpogha, 2004,
2)bonzosa U. B. Coopruxk 3adau no Obweii 6uonozuu ons nocmynaowux 6 gysvl. - M.: «Onuxc 216ex» «Mup u o6pazosanuey, 2005;
3)Kosznoea T.A., Kyumenro B.C. Buonozus 6 mabnuyax 6-11 knaccei. Cnpasounoe nocobue. - M.: [Ipoga, 2002;
4) ITumenos A. B., [lumenosa U.H. buonoeus. Juoaxmuueckue mamepuanst k pazoeny « Oowas ouonocusny. - M.: «Mz0amenscmeo HI] DHAC», 2004,
5)Pebposa JI.B., [Ipoxoposa E.B. Axkmuenvie ¢hopmul u memoowt 0b6yuenus 6uonroeuu. - M.: I[Ipocsewenue, 1997;
6) @pocun B.H., Cusoenazoe B.HU. 'omosumcs k eounomy 2ocyoapcmeennomy skzameny: Obwasn duonoeus. - M.: [poga, 2004. - 216¢;

IS y9AIHAXCs:
1) bamyes A.C., I'ynenxosa M.A., Enenesckuii A.I'. Buonoeus. Bonvwiotl cnpagounuk 0is1 WKOAbHUKO8 U nocmynaiowux 6 ey3vl. - M.: JIpogha, 2004,
2) @®pocun B.H., Cusoenazoe B.U. 'omosumcs k edunomy cocyoapcmeennomy sxzameny: Obwas ouonoeus. - M.: [pogha, 2004. -216¢.
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Pabouas mporpaMma He WCKIIOYAaeT BO3MOXXHOCTH HCIIOJIB30BAaHUS IPYrol IUTEpaTypsl B pamkax TpedoBaHuii ['ocymapcTBEeHHOTO
CTaHJapTa Mo OMOJIOTUH.

MULTIMEDIA - nopaep:xxka kypca «O0mas 6mos1orus»

. JlaGopaTopHslii mpakTukyM. buosiorus 6-11 kaacce (yueOHoe 37eKTpoHHOE U31anue), Pecny0aukanckuii MyabTuMenua nentp, 2004
. Buosorus 9 kinacc. O6uue 3akonHomepHocTu. MyabTumMeauiinoe npuioxenue Kk ydeonnky H.M.Conuna (31eKTpoHHOE yueOHOE
u3nanue), poda, dusukon, 2006

. IMoaroroBka k EI'D no 0uosiornu. JjieKTpoHHOoe yueOHoe uzganue, J[poda, dusuxon, 2006

. Jla6opatopus KJIIETKA

. Jlabopatopus TEHETUKA

. Jlaboparopust IKOCUCTEMbI

Aopeca caumoe 6 MUHTEPHETE

www.bio.1september.ru - razera «buonorus» - npuinoxkeHue K «1 ceHTaops» Www.bio.nature.ru - Hay4anbsie HoBocTH Ononorun WWw.edios.ru -
Di0C - HEHTP AUCTAHIIMOHHOTO 0Opa3zoBanus WWw.km.ru/education - YueOHbie MaTepuaiibl U ciIoBapH Ha caiite «Kupwn u Medoauiiy
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Knacc 11

Ha 2016 - 2017 yueGHbIii o]

VYyurenb Monoazynoea 3unauoa Braoumuposna

KonnuecTBO 4acoB: BCETO

105 YacoB; B HEJICIIO

IlnaHupoBaHue COCTABJIEHO HA OCHOBe padoueil MPoOrpaMMbl

Deoepanvrozo [ ocyoapcmeennoco cmaunoapma, [Ipumeprou npocpammvl cpeoHe2o (noaHo20) 00ue2o0 006paz08aHU

(npodhunvrwvil yposeuv) u I[lpoepavimuvl cpeonezo (noano2o0) obweco obpazosarus no ouonrocuu oasa 11 knaccos (npodunivrwill

VD06€Hb) asmopa B.E.S’axapoea, NOJIHOCmMbIO 07’]1[96297‘6‘6”0114871 CO@@DL’HCCZHZ/IG HDI/LMQDHOZZ npozpammbvl, C 00n0ﬂH€HZ/lﬂMM, HE

npesvluarouiumu ml?€606CZHuZZ K YPDOBHIO n0020mMosKuU 05}/’{61}01/141/060}1.

(pexBU3UTHI yTBEPKACHUS pabouell MporpaMMBbl ¢ JaTOMN)

1 yeTBepTH

2 4yeTBepTh

3 4eTBepTh

4 yeTBepTH

Bcero yacos
0 MPOTrpaMMe

JlaHO ypoKOB (hakTHYECKH

He BrinonHeHo (yka3aTb
MPUYINHY)




Ne I'naBbl Tembl ypokoB, 1a00paTOPHBIX padoT Jdomamrnee Inan dakTt
n/n pazaesnbl
3aaHue aara aara
1 Paznen 1.YVaenus 06 1. Mcropus mpeacTaBiaeHHH 00 3BOJTIOIAH §1.1.1
SBOJTIOITAN JKusoti mpupozsl. Padotsr K. JIuanes. §1.1.2
2 OpPraHUYECcKOro 2. OBomonmonHas Teopus JK.b. Jlamapka. §1.1.3
3 Mupa. 3. IIpeanochuiKy BOSHUKHOBEHUS TEOPUU §1.2
I'maBa 1 3akoHoMepHOCTH Y. JapBuHa.
4 pa3BUTHS 4.. OBomononHas Teopus U.Jlapsuna. Yuenue §1.3
YKUBOH MPUPOJIBL. UY./lapBrHa 00 MCKYCCTBEHHOM OTOOpE.
5 OBOJIIOLIMOHHOC YUCHHE. 5. M3y4eHue pe3ynbpTaToOB HCKYCCTBEHHOTO OTOOpA. §1.3.1
6 6. Yuenue Y.J[apBrHa 0 €CTECTBEHHOM OTOODE. §1.3.2
Bceobmas nHIMBUyanbHAsS N3MEHIHBOCTh
W n30BITOYHAS YMCIEHHOCTh TOTOMCTBA.
7 7. JI/p. «M3ydeHnne u3MEHUUBOCTH §
8 8. bopr0a 3a cymiecTBOBaHHE U §
€CTECTBEHHBIIH 0TOOP.
9 9. Buj, — 3BOIIOIMOHHAS €UHMIIA, ET0 §1.4.1
KPUTEPHH U CTPYKTYpa.
10 10. DBoIOLIMOHHAS POJIb MyTalUi. §1.4.2
11 11. 'ereTHYECKHE TTPOIIECCHI B TIOMYIISITHX. §




3akon Xapnu-BaiHOepra.

12 12. 'eneTHUeCKUE MPOLIECCHI B TIOMYIISALIUAX. §1.4.4

13 13. ®opMEBI €CTECTBEHHOTO OTOOPA: ABWKYIIUN §1.4.5
Y CTaOMIIH3UPYIOIHH.

14 14. ®opMbI €CTeCTBEHHOTO 0TOOpA: TTOJIOBOM. §1.4.5

15 15. [pucnoco6IeHHOCTh OPTaHU3MOB K YCIOBHUSIM BHEIIHEH Cpezbl §1.4.6
KaK pe3yJbTaT
JIEHCTBHSI €CTECTBEHHOTO OTOODA.

16 16. 3a6oTa 0 moToMcTBe. OTHOCUTEIIBHBIH §1.4.6
XapakTep MPUCIIOCOOICHHOCTH.

17 17.J1/p. «A3yueHune npruciocoOIeHHOCTH §
OpPTraHU3MOB K Cpejie OOUTaHHS».

18 18. MuxposBontoryst. COBpeMEHHBIE MTPEICTABICHUS O §1.4.7
Busoo0paszosanuu (C.C.Yersepukos, JI.JL.IImanbsraysen).

19 19. O6o0uIeHIe. MUKPOIBOIIOIHS. §1.4

20 I'naBa 2. 20. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOIUH. §2.0

Maxpossosous. Maxkpo3Botonus.
buonoruyeckue
21 21. I'naBHbIE HaNIpaBJIEHUS 3BOIIOLMOHHOTO §2.1
MOCIIE/ICTBUS
IpHOOpeTeH s nporecca. AporeHes 2.1.1
22 MPHCTIOCOOIEHHH. 22. AJoreHe3 U IPOTPECCHBHOE MPHCIIOCOOIEHNE K ONpeIeTéHHBIM §2.1.2

YCIIOBUSM

CyII€CTBOBaHMA.




23 23. Kararene3s kak (popma JOCTHKEHUS §2.1.3
OHMOJIOTHYECKOTO MPOLIBETAHHS OPTaHNU3MOB.
24 24. OCHOBHBIE 3aKOHOMEPHOCTHU §2.2
OMOJIOTUYECKON HBONIOLIUY.
25 25. IlpaBujia 3BOIIIOLHH. §2.2.2
26 26. Pe3ynbpTaThl 3BOTIOLUH. 3al. B TETP.
27 27. DBomonus. 3aKpeIuieHNne 3HAaHHH. §2.2.2
28 28. O6o061IeHE. DBONOIMOHHOE YICHHE. .2
29 I'maBa 3. 1. 'eoxpoHoONOTHYECKast UCTOPHUS 3EMIIH. §3.0
30 Pa3Burne 2. PazBuTHe XHU3HU B apXeHCKOH 1 IPOTepo- §3.1
JKU3HY Ha 3eMIIe. 30MCKOH 3pax. §3.2
31 3. Pa3BuTHeE KU3HU B MAJIC030MCKOM IpeE. §3.2
32 4. Pa3BuTHE K13HU B M1aJI€030HCKOM Ipe. §3.2
33 5. Pa3BuTHe KU3HU B ME3030MCKOM IpE. §3.3
34 6. Pa3zBuTHe *KU3HU B ME3030MCKOM IpeE. §3.3
35 7. Pa3BuTHeE )XM3HU B KAWHO30MCKOH 3pe. §3.4
36 8. O6o6menvie. PazButne xu3Hu Ha 3emie. .3
37 I'maBa 4. 9. IIpoucxoxaenne yenoBeka. [lomoxenne §4.0
IIpoucxoxnenue YEeJI0BEKa B CUCTEME OPraHUYECKOro Mupa. §4.1
38 YeloBeKa. 10. DBoIOLKS IPUMATOB. §4.2
39 11. Ctanuu 3BOJIIOIUMH YCIIOBEKA. §4.3




HpesHeiimue nroau.

40 12. [IpeBHue JTH014. §4.3
41 13. IlepBBIie COBpEMEHHBIE JTIOIH. §4.3
42 14. CoBpeMeHHBIH 3Tall YBOJIOIMH YEIOBEKA. §4.4
YenoBeueckue pachl.
43 15. O6o6meHue. [IpoucxoxkaecHue YemoBeKa. §ri4
44 16. Pa3BuTHe opranmdeckoro Mupa. O6o0meHme. §ri.4
45 17. KonrponbHas paboTta. DBONIONUOHHOE r.2,3,4
yueHue. Pa3BuTne oprannieckoro Mupa.
46 Paznmen?2. 1. buocdepa- xxuBast 000709Ka TUTAHETHI. §5.1
I'maBa 5. CrpykTypa 6uochepsl. §5.1.1
47 Buocdepa, e€ crpykrypa 2. ’)Kusoe BelecTBO OMOChEPHI. §5.1.2
48 v GyHKIMH. 3. KpyroBopoT BEIIECTB B IPUPOJE. §5.2
49 4. KpyroBopoT BEIIECTB B IPUPOJIE. §5.2
50 5. O6o06menue. [Tonstue o Guochepe. LS
51 ['naBa 6. 6. XXusznb B coodmectax. Mcropust hopmupo- §6.6.1
JKusHb B coob11IECTBAX. BaHMSI COOOIIECTB KUBBIX OPraHU3MOB.
52 OCHOBBI 3KOJIOTHH. 7. buoreorpadus. OcHOBHBIE OMOMBI CYIIIH. §6.2
53 8. Heapkruueckas obnacte. [laneapkrudeckas §6.2.1
00J1aCTh. §6.2.2
54 9. Boctounas obmacte. Heorponmmaeckast 001acTh §6.2.3




§6.2.4

55 10. Ddwuorickas 061acTb. ABCTpanHiicKas 00J1acThb. §6.2.5
§6.2.6
55 11. O6006menue. )Ku3Hb B COOOIIECTBAX. §6.1 §6.2
56 12. B3anMOOTHOIICHHS OpTaHu3Ma B CPEbl. §6.3
EctecTBeHHBIE COOOIIECTBA )KUBBIX OPraHU3MOB §6.3.1
57 13. Abunotnueckue paxTopsl cpeasl. Temmneparypa. §6.3.2
58 14. Abnotnueckue GpakTOpHI Cpebl. §6.3.2
BrnaxxHoCTh, HOHU3UPYIOIIEE U3TYICHHE.
59 15. IHTeHCUBHOCTH AEUCTBUS (PAKTOPOB CPEIIBL. §6.3.2
60 16. BzaumonetictBue pakTopoB CpeIbl. §6.3.3
OrpanunuuBaronui GaxkTop.
61 17. buornyeckue hakTopbl Cpeibl. §6.3.4
62 18. Llenu ¥ CeTH MMUTAHHUS. §6.3.4
63 19. Cmena OHOLIEHO30B. §6.3.5
64 20. O606menne. B3auMooTHOIIEHUS OpraHu3Ma U CPeJbl. .6
65 21. B3anMOOTHOIIEHUS MEXITYy OPTaHU3MaMHU. §6.4
CumOno3. §6.4.1
66 22. Koonepanus. §6.4.1
67 23. Mytyanusm. §6.4.1
68 24, KoMMeHCaIu3M. §6.4.1




69 25. AHTHOHOTHYECKHE OTHOIICHUSA. XHIHUYECTRO. §6.4.2

70 26.ITapazutusm. §6.4.2

71 27 Ilapa3utuyeckue OTHOILICHUS Y PACTCHUM. §6.4.2

72 28.KoHkypeHus §6.4.2

73 29. Heitrpanusm §6.4.3

74 30.00600meHe. B3anMOOTHOIIEHUS MEXKIY §6.4.
OpraHn3MaMu.

75 I'masa 7. buocdepa 1.B3aumoeiicTBre YenoBeka Ha IPUPOLY B IPOIECCE CTAHOBICHHS §7.1
o01ecTsa.

u gesnoBek. Hoocdepa.

76 2.IIpupoaHbie pecypchl M HX HCIIOIb30BaHUE §7.2.1-2.2

77 3.ITocnencTBust XO34HCTBEHHON NEATEIHHOCTH §7.3
YeJIoBEKa IS OKPYKAIOLIE cpenbl. 3arpsisHEHUE BO3oyXa. §7.3.1

78 4.3arpsi3HEHUE NPECHBIX BOA U MUpPOBOro OKeaHa §7.3.2

§7.3.3

79 5.AHTpPONIOTEHHBIE U3MEHEHUS TIOYBHI. §7.3.4

80 6.BnusiHue yenoBeka Ha paCTUTENBHBIN U §7.3.5
JKUBOTHBIA MHUP.

81 7.PamunoaktuBHOE 3arpsa3HeHue Onochepsl. §7.3.6

82 8.0xpaHa npupoabl U EPCIEKTUBEI §7.4
PaIMOHATBLHOTO MTPUPOIOTIONB30BaAHHS.

83 9.06006menue. B3anmoseiicTBue yenoBeka Ha .7




MIPUPOLY.

84 I'nmaBa 8. 10.buonuka §8

85 buonuka 11.Mcnonp3oBaHne 4€I0BEKOM MTPUHLIUIIOB §8
OpraHU3alii PACTEHUH U )KUBOTHBIX.

86 12.®DopMEBI )KHBOTO B MPUPOIE M X MPOMBITIICHHEIC aHAJIOTH §8

87 13.06006menue. Hoocdepa. §8

88 14 KontponrsHas paboTta. B3auMoOTHOIIEHNST OpraHu3Ma U CpPEJIbI. §8
Hoocdepa.

89 [ToBTOpeHme 1.YpoBHU OpraHn3anny KUBOM MaTEpHH. §

90 2.Knerka-cTpykTypHO-(GyHKIIOHANBHAS SAMHALA §
KHUBOTO. XUMHUYECKasi OPraHU3anus KICTKH.

91 3.MeTab0m3M — OCHOBA CYIIECTBOBAHUS §
KHUBBIX OPraHU3MOB.

92 4.ABTOTpOdHBII TUII 0OMEHA BEIIECTB. §

93 5.Ctpoenue u QyHKIUH KIETOK. §

94 6.PazMHOXEeHIE OPTaHU3MOB. §

95 7.MlHnuBUyanbHOE Pa3BUTHE OPTaHU3MOB. §

96 8. OCHOBBI F€HETHKH. 3aKOHOMEPHOCTH HACIIEN0BaHMsI IPU3HAKOB. §

97 9.3aKOHOMEPHOCTH U3MEHYUBOCTH. §

98 10.OCHOBBI CEJICKIUH. §

99 11.Y4aenue 00 3BOJIIONHMY OPTAHUYECKOTO MUPA. §




100

12.B3aMOOTHOIIICHUS OPTaHU3Ma M CPEIIbI.

101-

105

13-17. Pe3eps

Hroro no kypcey 105 yacon




